PRfdy T kPEE PRI 2 E
B TE X PR FF AT

B % 2 (LK)

ZEET P FARERFERF €

PHERFHPRF 113 E3 7 27p 2 113 #1277 31 P

P ERR 113 & 118



¢ iR
FERRBP T RCE KB T REE TORPEF HIEE P g0
108# 1 112# £ 3=/ 7 3+ 4 © Rt enb k2 & F S8z 3747 8] >
FRERFI - 2 ST ’Jﬁéﬁ%ﬁ%ﬁ“ﬁl‘ﬁﬁiiﬁﬂ“‘ BT T
R BRI RAR B R PSSR RS ARPRARF R T RS R
FALHZ FAlINA o
AFFEPDLEFETRE TR EE SRR 2 TR TEHR
CE RS S € RN AN L.t Ay
FAifiae Rl Tk ES AR MANAEE R BN EHIE =
FAOMBLERFA IO - 5 FT RPN HARM 2 O AT
TR TR ES kB TORE R 2R 2 PR HNFHE 2 F
B RBZZRERIIERD = FRNEREP A TRE TP ER
EHAEHEE R EAERTER R DT BARPN R R T kP

EICELFHEH -

FE



Abstract

To analyze the groundwater protection and regulation for
decommissioned nuclear power plant sites in Taiwan, the Nuclear Safety
Commission (NSC) commissioned research projects from 2019 to 2023. The
projects analyzed evaluation criteria for site hydrogeological parameters and
reviewed groundwater transport models. Protection and monitoring
programs for the Chin-Shan Nuclear Power Plant, Kuosheng Nuclear Power
Plant and Maanshan Nuclear Power Plant are also examined. Additionally,
relevant international case studies were collected to enhance the capabilities
of Taiwan's groundwater protection plan review and regulatory processes for
decommissioned nuclear power plants.

The objective of this project is to conduct a technical analysis of site
modeling and monitoring procedures for groundwater protection and control
at nuclear power plants, completing three key tasks. Task 1 involves
analyzing international literature to identify essential elements for
developing site conceptual models for nuclear power plant groundwater
protection programs, offering recommendations for regulatory reviews and
inspections. Task 2 includes analyzing both domestic and international
literature to determine key elements in constructing and testing groundwater
monitoring wells within nuclear power plant protection programs, providing

further suggestions for regulatory review and inspection. Task 3 involves
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collecting practical cases or control practices for groundwater protection at
international nuclear power plants, summarizing key elements, and
proposing regulatory recommendations applicable to groundwater protection

operations at Taiwan's nuclear power plants.
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%41 42k F R EL RSP A 2 R

HE R

Activity
Nuclide Bq MWy
H-3 4.3E+09
C-14 4.1E+08
Ca-41 2.9E-+06
Mn-54 1.4E408
Fe-55 4.2E+11
Ni-59 3.7E+09
Co-60 1.1E+12
Ni-63 3.7E+11
Nb-94 1.4E+07
Ag-108m 4.8E+08
Sb-125 5.3E-+08
Ba-133 4.2E4-05
Eu-152 1.9E+10
Eu-154 1.9E+409

%42 Ak BB WL R A FZ LD ERER

Nuclide BWR water PWR coolant PWR
secondary coolant
Bqg ' Bqg ' Bqg™'

I-131 8.1E+01 7.4E+01 3.0E-03
Cs-134 1.1E+00 1.4E+00 6.3E-05
Cs-136 7.4E-01 3.2E+01 1.5E-03
Cs-137 3.0E+00 2.0E+00 9.3E-05
H-3 3.7E+02 3.7E+04 3.7E+01
P32 1.5E+00 — —

Cr-51 1.1E+02 1.1E+02 4.8E-03
Mn-54 1.3E+00 5.9E+01 2.4E-03
Fe-55 3.7E+01 4.4E+01 1.5E-03
Fe-59 1.1E+00 1.1E+01 4.4E-04
Co-58 3.7E+00 1.7E+02 7.0E-03
Co-60 7.4E+00 2.0E+01 8.1E-04
Ni-63 3.7E-02 - -

In-65 3.7E+00 1.9E+01 7.8E-04
S5r-89 3.7E+00 5.2E+00 2.1E-04
Sr-00, Y-20* 2.6E-01 4.4E-01 1.8E-05
Y-91 1.5E+00 1.9E-01 7.8E-06
Zr-95 3.0E-01 1.4E+01 5.9E-04
Nb-95 3.0E-01 1.0E+01 4.1E-04
Mo-99 7.4E+01 2.4E+02 9.3E-03
Ru-103 7.4E-01 2.8E+02 1.1E-02
Ru-106, Rh-106m* 1.1E-01 3.3E+03 1.4E-01
Ag-110m 3.7E-02 4.8E4+01 2.0E-03
Te-129m 1.5E+00 7.0E+00 2.9E-04
Te-131m 3.7E+00 5.6E+01 2.0E-03
Te-132 3.7E-01 6.3E+01 2.4E-03
Ba-140 1.5E+01 4.8E+02 1.9E-02
La-140 1.3E+01 9.3E+02 3.4E-02
Ce-141 1.1E+00 5.6E+00 2.3E-04
Ce-143 - 1.0E+02 3.7E-03
Ce-144, Pr-144* 1.1E-01 1.5E+02 5.9E-03
Np-239 3.0E+02 8.1E+01 3.1E-03
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3 [ 7 2
43 PR BB VA ariitd P
«(50) ACL; Dy* Tz NPP stage
SvBq"’ Bql? Bql’ B
Ag-108m 2.30E-09 5.96E+00 5.96E-01 1.38E+10 D
Ag-110m 2.80E-09 4.89E+00 4.89E-01 2.16E+07 0
Am-241 2.00E-07 6.85E-02 6.85E-03 1.37E410 D
Am-243 2.00E-07 6.85E-02 6.85E-03 2.33E+11 D
Ba-133 1.50E-09 9.13E400 9.13E-01 3.33E+08 D
Ba-140 2.60E-09 5.27E+00 5.27E-01 1.10E+06 o
c-14 5.80E-10 2.36E+01 2.36E+00 1.80E+11 D
Ca-41 1.90E-10 7.21E+01 7.21E+00 3.16E+12 D
Ce-141 7.10E-10 1.93E+01 1.93E+00 2.81E+06 o
Ce-143 1.10E-09 1.25E+01 1.25E+00 1.19E+05 o
Ce-144 5.20E-09 2.63E+00 2.63E-01 2.46E+07 (o)
cl36 9.30E-10 1.47E+01 1.47E+00 9.53E+12 D
Cm-242 1.20E-08 1.14E+00 1.14E-01 1.41E4+07 D
Cm-243 1.50E-07 9.13E-02 9.13E-03 9.12E+08 D
Cm-244 1.20E-07 1.14E-01 1.14E-02 5.72E+08 D
Co-57 2.10E-10 6.52E+01 6.52E+00 2.35E+407 D
Co-58 7.40E-10 1.85E+01 1.85E+00 6.12E+406 ()
Co-60 3.40E-09 4.03E400 4.03E-01 1.66E+08 0,D
Cr-51 3.80E-11 3.60E+02 3.60E+01 2.39E+06 o
Cs-134 1.90E-08 7.21E-01 7.21E-02 6.51E+07 ()
C=-135 2.00E-09 6.85E+00 6.85E-01 7.30E+13 0
Cs-136 3.00E-09 4.57E+00 4.57E-01 1.14E406 ()
Cz-137 1.30E-08 1.05E+00 1.05E-01 9.49E+08 o
Eu-152 1.40E-09 9.78E+00 9.78E-01 4.27E+08 D
Eu-154 2.00E-09 6.85E+00 6.85E-01 2.71E+08 D
Fe-55 3.30E-10 4.15E+01 4.15E400 8.67E+07 D
Fe-59 1.80E-09 7.61E+00 7.61E-01 3.84E+06 D
H3b 1.80E-11 7.61E+02 7.61E+01 3.89E+08 0,D
1-129 1.10E-07 1.25E-01 1.25E-02 5.08E+14 0
1-131 2.20E-08 6.23E-01 6.23E-02 6.93E+05 o
La-140 2.00E-09 6.85E+00 6.85E-01 1458405 0
Mn-54 7.10E-10 1.93E+01 1.93E+00 2.70E+07 0,D
Mo-93 3.10E-09 4.42E+00 4.42E-01 1.26E+11 D
Nb-93m 1.20E-10 1.14E+02 1.14E+01 5.09E+08 D
Nb-94 1.70E-09 8.06E+00 8.06E-01 6.31E+11 D
Nb-95 5.80E-10 2.36E+01 2.36E+00 3.02E+06 D
__Ni-59 6.30E-11 2.17E+02 2.17E+01 2.40E+12 D
| Ni63 1.50E-10 9.13E+01 9.13E+00 3.11E+09 D
Np-237 1.10E-07 1.25E-01 1.25E-02 6.77E+13 D
Np-239 8.00E-10 1.71E+01 1.71E+00 2.04E+05 o
P-32 2.40E-09 5.71E+00 5.71E-01 1.23E+06 o
Pm-147 2,60E-10 5.27E+01 5.27E+00 8.28E+07 D
Pu-238 2.30E-07 5.96E-02 5.96E-03 2.77E+09 D
Pu-239 2,50E-07 5.48E-02 5.48E-03 7.61E+11 D
Pu-240 2,50E-07 5.48E-02 5.48E-03 2.07E+11 D
_Pu-241 4.80E-09 2.85E+00 2.85E-01 4.52E+08 D
| sb-125 1.10E-09 1.25E+01 1.25E+00 8.71E+07 D
Sn-126 4.70E-09 2.91E+00 2.91E-01 3.15E+12 D
Sr-89 2.60E-09 5.27E+00 5.27E-01 4.37E+06 o
Sr-90 2.80E-08 4.89E-01 4.89E-02 9.09E+08 0,D
Ru-103 7.30E-10 1.88E+01 1.88E+00 3.39E+06 [
| Ru-106 7.00E-09 1.96E+00 1.96E-01 3.21E407 [
Ta-182 1.50E-09 9.13E+00 9.13E-01 9.90E+06 0
Te-99 6.40E-10 2.14E+01 2.14E+00 6.67E+12 D
Te-131m 1.90E-09 7.21E+00 7.21E-01 1.08E+05 [¢)
Te-132 3.80E-09 3.60E+00 3.60E-01 2.79E+05 [
U-232 3.30E-07 4.15E-02 4.15E-03 2.23E+09 D
U-233 5.10E-08 2.69E-01 2.69E-02 5.02E+12 D
U-234 4.90E-08 2.80E-01 2.80E-02 7.75E+12 D
U-235 4.70E-08 2.91E-01 2.91E-02 2.22E+16 D
U-236 4.70E-08 2.91E-01 2.91E-02 7.39E+14 D
U-238 4.50E-08 3.04E-01 3.04E-02 1.41E+17 D
Y91 2.40E-09 S.71E+00 5.71E-01 S.06E+06 o
Zn-65 3.90E-09 3.51E+00 3.51E-01 2.11E+07 0
_Zr95 9.50E-10 1.44E+01 1.44E+00. 5.53E+06. o
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Ry L FHC2E)E A B(>0.01%) @ iE 214 B M bR
dod 4-5 S o

%04-5 FdA-H kR 51-kT (DCGL) thp 2 btldirfh

Radionuclide Relative Fraction of Radioactivity (%) Decay Constant (s 1)
100 e 5.1 5.26 x 10711
e 2.5 3.86 x 10712
60Co 7.6 417 x 107°
B 7.9 x 1073 1.06 x 108
137Cg 49 x 1073 7.29 x 10710
55Fe 8.1 8.03 x 107?
3H 6.2 x 1072 1.78 x 1072
93mNp 1.5 1.36 x 1079
94Nb 70.6 1.08 x 10712
63N 1.2 220 x 10~10
125gp, 0.3 7.97 x 1072
12Imgy 1.2 x 1072 5.01 x 10710
90gp 2.0 x 1072 7.63 x 10710
BZr 2.5 144 x 10714
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0m

Contaminated zone — — —_ _ ____"] Height:0.15m

____________________ Type: sand, soil, loam, efc

____________________ 015 m
Unsaturated zone

Height: 1 -15m
Type: sand, soil, loam, efc

1.15-15.15m

Saturated zone Type: granitic rock

Bl 41 7 59 TRk st P 0

A fe 7 #o(Kd)

A fie % #ic(distribution coefficient) T & 5 F 48 4p £2 /K3 7% 4p ¥ et

i

SRR B 2 BF T L & Sl

LS P A e R A 460 2 Y KA B RT A P
R RS il B (JAEA-SDB) ~ ' S 1T Rk FRRA Rl 2 2
BTk pH B oA PRBER RS TOKF A c By P BT

BT T ok pH BT 395 5.83-8.40 -
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Fe 4-6 TEHME P e fie i

Radionuclides Zones Log of Kd [cm?’-g_l)
Contaminated zone
Ag Unsaturated zone 2.07 £ 0.65
Saturated zone 20310972
Contaminated zone 0.54 + 0.59
C Unsaturated zone
Saturated zone 0.0b
Contaminated zone
Co Unsaturated zone 187071
Saturated zone 2.65 +0.24
Contaminated zone 250 L 0.99
Cs Unsaturated zone
Saturated zone 2.03 +1.09
Contaminated zone 1.55 + 0.80
Fe Unsaturated zone
Saturated zone 1.55 = 0.80
Contaminated zone
non-absorbable
H Unsaturated zone
Saturated zone non-absorbable
Contaminated zone 203 + 048
Nb Unsaturated zone
Saturated zone 2.41 =057
Contaminated zone 282 % 0.65
Ni Unsaturated zone
Saturated zone 1.80 = 0.72
Contaminated zone
Sh Unsaturated zone 0.87 £ 0.55
Saturated zone 3.05 = 0.37
Contaminated zone 3.5 + 0.70
Sn Unsaturated zone
Saturated zone 3.20 = 0.94
Contaminated zone 118+ 1.03
Sr Unsaturated zone
Saturated zone 0.58 +=0.94
Contaminated zone 278 + 0.50
7r Unsaturated zone
Saturated zone 2.62+122

3: Kd value of Cs is applied based on the chemical analogy; °: deterministic value.
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Parameter Unit Value
Area of contaminated zone m? 49,518 [14]

Density of saturated zone g-cm_3 2.6 [14]

Model for water transport parameters - non-dispersion [10]

Precipitation m-year’1 1.1[26]

Wind speed m-s~! 2.5 [26]

Hydraulic conductivity in the saturated zone m-year ™! 15.8 [20]
Fruit, vegetable, and grain consumption kgyear’1 286.4 [21]

Milk consumption L-year’1 83.9 [22

Meat and poultry consumption kg-year ™! 54.6 [23]

Fish consumption kg-year! 24.1 [24]

Other seafood consumption kg-year’1 43.2 [24]
Drinking water intake L~year_1 312.9 [25]

i % NUREG/CR-1757 i£ 2> ¢ * T 3o%|§ % & k42 ¥ DCGL &E-
Fr4t2 SR R R e BTl o ERAEEEREL 025

1

mSv/y > 2 iEHEEE L 0.1 mSv/y(E At E > BI&H* 1 mSv/yr) » 3+

B2 %d4cd 48-d 27> DCGL &d < 3] &5 5 P™Nb -~ >Fe »

12ImQyy « 63N]j » )’@—f\_«ﬂ 123 ”}; =~ g Kd B eand & ;g!pj, Y]
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# 4-8 EoxstP a7 A EEET 9 DCGL % %

Regulatory Dose Limit DCGL (Bq-g™1)
Radionuclides 0.25 mSv-year—! 0.1 mSv-year—!
108m A o 256 x 107! 1.02 x 1071
l4c 2.07 % 10° 827 x 107!
60Co 1.73 x 1071 6.90 x 102
134 293 x 101 117 x 1071
137Cs 6.65 x 1071 2.66 x 1071
55Fe 1.47 x 103 5.87 x 102
3H 1.88 x 102 751 x 101
BmNh 5.63x 103 225 x 103
%Nb 2,62 x 1071 1.05 x 101
63Ni 5.03 x 102 2.01 x 102
125g}, 1.21 x 10° 486 x 107!
12lmg 6.01 x 102 241 x 102
gy 8.42 x 107! 337 x 107!
9B 7y 6.75 x 10! 2.70 x 10!

Vb AR #TE T W Rk A b kR 4 310k T (DCGL)

wn g d

SEBHH IR E A0R49977 (H 25Bg/g)e 57 2 FAEY

-~

5

Frak = 4ple ot B8 2 A F 1R - L 2 R 025 0 2 /& o
WRCE IR P B PR Bt %4 P 4a e Koril BLS 17 ) enDCGL#kc @ 4p
ok ¥ REPKAER IS F b n@ > § 405 3P U

B R o e b pERESDLE R 0 kR € MR
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3049 &St PEt BT ¢ chDOGL & % 1 i

Cases CY ? [28] Yankee Rowe [29] Zion [30] Kori-1 [13] TAEA [31] Wolsong (p.w.)

Methods RESRAD v6.2 RESRAD v6.2 RESRAD v7.0 RESRAD v7.2 s;‘:ﬁ:‘r d RESRAD v7.2
108m A & 2,60 x 1071 2.70 x 107! - - 2.56 x 1071
e 2.10 x 107! 2.04 x 107! - 8.24 x 100 2.50 x 10! 2.07 x 10°
60Co 1.40 x 10! 1.48 x 107! 1.74 x 107! 2.10 x 1071 2.50 x 10° 1.73 x 107!
13¢Cg 1.70 x 107! 1.85 x 10! 2.78 x 1071 3.60 x 10! 250 x 10° 293 x 101
137Cs 290 x 107! 3.18 x 107! 5.81 x 107! 8.20 x 10! 250 x 10° 6.65 x 101
55Fe 1.01 x 10% 1.07 x 103 - - 250 x 10* 1.47 x 103
3H 1.52 x 10! 1.37 x 10! - - 2.50 x 10° 1.88 x 10%
BmNb - - - - 2.50 x 10? 5.63 x 10°
94 Nb 2,60 x 101 2.74 x 1071 - - 250 x 10° 2.62 x 1071
BNi 2.68 x 10! 3.00 x 10" 1.48 x 10* 5.47 x 10? 250 x 10° 5.03 x 10?
1256 - 1.18 x 10° - - 2.50 x 10° 1.21 x 10°
121mgp, - - - - - 6.01 x 102
08¢ 6.00 x 102 6.29 x 1072 5.29 x 107! 1.75 x 10° 2.50 x 10! 8.42 x 101
Bzr - - - - 2.50 x 102 6.75 x 10!

TR BT RCE 1S Ruak &R @ % ehpE > 4] % RESRAD-

ETINS

ONSITEA ' 5 R REH L LR % L B 5 4oB4-2977 - BR X

AR EY LM Ak R 5 0.037Bg/g (1pCi/g) - ik & R

N

BO1TE 4/ (RAEFRPE 22% 24 F § 22 5201633580 %

»

Foobs RFT R AR B~ S MR 1A 47 (1 PRCC=0.25 5 12

&,\

RAERARE D5 R S PETRE SRR # O k2
SRR SR dr£4-100d £ F e RATR S8k B S PR Pof df &
¥ 4

B e U2 #c(External gamma shielding factor) ~ < /5 % % ¥ e & (Density

of contaminated zone) ~ 7z 7% % #c(Evapotranspiration coefficient) °

I
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0.15 T T

S 010 NN .
“ws Regulatory limit (0.1 mSv/yr)
£

o

o

=}

o

© 0.05 0.1 mSviyr at t = 4.07 years T
°

=

0.00 L
1 10 100 1000
Time (yr)

W 4-2 SR AR ER T

% 4-10 RATR P AT E A E SRR @ h BT R

Parameters Multiplication Factor Year for Site Release (Years)

upper %2 7.14

External gamma shielding factor mid %1 4.07
lower x 0.5 -a

upper %2 11.19

Density of contaminated zone mid x1 4.07
lower x0.5 -a

upper x1.6 3.44

Runoff coefficient mid x1 4.07

lower x0.63 3.64

upper %2 4.56

Kd of ®Co in contaminated zone mid x1 4.07

lower x 0.5 1.96

upper x1.45 7.99

Evapotranspiration coefficient mid %1 4.07

lower x0.69 3.44

upper %2 4.56

Kd of 1% Ag in contaminated zone mid x1 4.07

lower x0.5 3.44

upper %2 4.07

Kd of Cs in contaminated zone mid x1 4.07

lower x0.5 4.07

upper %2 4.31

Kd of %°Sr in contaminated zone mid x1 4.07

lower x 0.5 3.85
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Input options for non-sensitive parameters by scenarios.

Site condition Scenario Dose criteria Sensitive parameter value Options for non-sensitive parameters
Unrestricted Residential farmer 0.1 mSv/yr
Unrestricted  Industrial worker 0.1 mSv/yr . .
Restricted Nuclear facility 0.1 mSv/yr + 1 mSv/yr (residential farmer) for restrictions failing 25" (negative PRCC) Distribution (Op 1)
. .
75" (positive PRCC) Default (Op 2)
.
Median (Op 3)

2412 R sk BT R

Exposure pathways considered for scenarios [14].

Exposure pathway Residential farmer Industrial worker Nuclear facility

External gamma
Inhalation of dust
Ingestion of plant foods
Ingestion of meat
Ingestion of milk
Ingestion of fish
Ingestion of soil
Ingestion of water

O o}

00000000
QO x x x x QO
x Ox x x xQ

% RESRAD e fics 5@ > 4 & {395 S8t dose 3+ 8 chip B 2~

PR R HE dose PR RHEPINE (75 - S I R
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PREE S R A G priority 1,2 2 3 = % % > ié & Priority 3 R € $%

"

’l’r—}’E

® > Priority 1 and 2 B € :8—- HEE* P F s F o £ 4-13
PR FBLT R EREBRIET i HE L B oo
SRR SR s 17 0 Aok 4140 B3 SRR

M % #c4k * Partial Rank 4p B % #k (PRCC) &% §%5iF % - =

=\

RESRAD # {71 % (PRCC) 5 %1 $ 0 & 2 3% 025 247§ P4

P02 5B A APHRATR Sl LRI AT R K S FR AN

N

AR S BAP D FIG A AR Y R B LA R BT R T oK ek

% 4-13 8P ¥ g fs &

Parameter Priority Scenario

Residential farmer Industrial worker Nuclear facility

Contaminated zone density
Contaminated zone erosion rate
Contaminated zone total porosity
Contaminated zone hydraulic conductivity
Contaminated zone b parameter
Contaminated zone distribution coefficient
Thickness of evasion layer of C-14 in soil
Unsaturated zone density

Unsaturated zone total porosity
Unsaturated zone effective porosity
Unsaturated zone hydraulic conductivity
Unsaturated zone b parameter
Unsaturated zone distribution coefficient
Saturated zone density

Saturated zone total porosity

Saturated zone effective porosity
Saturated zone hydraulic conductivity
Saturated zone hydraulic gradient
Saturated zone b parameter

Saturated zone distribution coefficient
Evapotranspiration coefficient

Runoff coefficient

Aquatic food contaminated fraction
Depth of soil mixing layer

Depth of roots

Wet weight crop yield for non-leafy plants
Weathering removal constant

Wet foliar interception fraction for leafy
Plant transfer factor

Meat transfer factor

Milk transfer factor

Bioaccumulation factor for fish
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0000000000000 0O0O00O000O00O0O0O0OO0OCO0OOOO0OO
O0O0xx xxxxxx0x000000000000O0OOOCOOQOCOO0OO
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Mass loading for inhalation (o]
Indoor dust filtration factor (o]
External gamma shielding factor (o]
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2 4-14 LB Y REBRIED
Radionuclide Scenario

S-HcAp B 14

Residential farmer (PRCC)

Industrial worker (PRCC)

Nuclear facility (PRCC)

Density of contaminated zone (0.77)

Density of contaminated zone (0.81)

» Density of contaminated zone (0.95)

. .
« Evapotranspiration coefficient (0.57) « Evapotranspiration coefficient (0.81) « Evapotranspiration coefficient (0.96)
« Runoff coefficient (0.81) + Saturated zone hydraulic conductivity (0.31)
» Depth of roots (-0.96) « Saturated zone hydraulic gradient (0.22)
Cc-14 « Density of contaminated zone (0.93) « Density of contaminated zone (0.81) s Density of contaminated zone (0.95)
» Kd of contaminated zone (0.65) « Kd of saturated zone (-0.30) «Depth of soil mixing layer (-0.44)
«Kd of contaminated zone (0.72)
Co-60 » Density of contaminated zone (0.60) « Density of contaminated zone (0.66) » Density of contaminated zone (0.65)
» External gamma shielding factor (0.92) « External gamma shielding factor (0.87) « External gamma shielding factor (0.87)
« Kd of contaminated zone (0.47) « Kd of contaminated zone (0.55) « Kd of contaminated zone (0.52)
» Plant transfer factor (0.21)
Ni-63 « Depth of soil mixing layer (-0.35) « Mass loading for inhalation (0.23) « Mass loading for inhalation (0.21)
«Depth of roots (-0.84) « Depth of soil mixing layer (-0.98) » Depth of soil mixing layer (-0.98)
« Plant transfer factor (-0.92) « Kd of contaminated zone (0.23) » Kd of contaminated zone (0.24)
« Meat transfer factor (-0.24)
« Milk transfer factor (-0.60)
Sr-90 « Depth of roots (-0.86) « Density of contaminated zone (0.28) « Density of contaminated zone (0.26)
« Kd of contaminated zone (0.43) « External gamma shielding factor (0.79) « External gamma shielding factor (0.80)
« Plant transfer factor (0.94) « Depth of soil mixing layer (-0.41) « Depth of soil mixing layer (-0.43)
+ Kd of contaminated zone (0.76) « Kd of contaminated zone (0.79)
Tc-99 « Evapotranspiration coefficient (0.29) « Saturated zone hydraulic conductivity (0.47) sContaminated zone total porosity (0.37)
« Runoff coefficient (0.33) « Saturated zone hydraulic gradient (0.38) eEvapotranspiration coefficient (0.47)
« Depth of roots (-0.84) « Kd of unsaturated zone (-0.40) «Runoff coefficient (0.54)
« Kd of contaminated zone (0.88) « Kd of saturated zone (-0.63) eExternal gamma shielding factor (0.35)
s Plant transfer factor (0.92) «Depth of soil mixing layer (-0.70)
«Kd of contaminated zone (0.97)
Cs-137 « Density of contaminated zone (0.35) « Density of contaminated zone (0.67) « Density of contaminated zone (0.67)
« External gamma shielding factor (0.83) « External gamma shielding factor (0.91) « External gamma shielding factor (0.91)
« Depth of roots (-0.55) « Kd of contaminated zone (0.44) « Kd of contaminated zone (0.40)
« Kd of contaminated zone (0.25)
« Plant transfer factor (0.69)
e Meat transfer factor (0.25)
Pu-241 « Contaminated zone erosion rate (-0.33) « Contaminated zone erosion rate (-0.63) « Contaminated zone erosion rate (-0.73)
« Depth of soil mixing layer (-0.37) sExternal gamma shielding factor (0.40) sExternal gamma shielding factor (0.32)
« Depth of roots (-0.72) «Mass loading for inhalation (0.29) «Mass loading for inhalation (0.42)
» Plant transfer factor (0.68) « Depth of soil mixing layer (-0.85) « Depth of soil mixing layer (-0.87)
«Kd of contaminated zone (0.46) «Kd of contaminated zone (0.64)
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H-3+C-14~Tc-99 fr Pu-241 f =% 4 #12 & DCGL ¢ F i ehi % o
FOM AT RGRE TR 0 A R R e iR A M e
FB(bl4e Co-60 fr Cs-137) DCGL ok BiEF 7 rT4] 2 pepng | o

ﬁxw % éﬁbbﬁ’& 7}@ DCGL l-’TJ'r /E‘j\l‘ﬁﬁi [ sk= S

Bl 4-4 & A % s DCGLs 358 5 1000 £ 15 7 b %8k 2
BELR
-4 LA | 3k * (Distribution ~ Default ~ Median) = f& ﬁﬁ;:ﬁ;
B E 7 B DCGLs 2 £ B vh g3t & 4150 - B ang S Hor
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A 45 5 % (B 4-5)8F 7

A fi8eh DCGL RIERIE o d 304

DCGL A% @™ i

5 X ¢
B’»r’bﬂ

f?fl

€ forlg] 4 P e £

% B DCGL » F]pt

bl P

% DCGLs

Radio nuclide Resident farmer Industrial worker Nuclear facility
Dis. Def. Med. Dis. Def. Med. Dis. Def. Med.
H-3 9.35E+01 9.32E+01 9.34E+01 1.21E+03 9.93E+02 1.20E+03 9.35E+02 9.32E+02 9.34E+02
C-14 5.32E-01 5.30E-01 5.31E-01 3.82E+04 2.71E+02 3.70E+04 5.32E+00 5.30E+00 531E+00
Co-60 6.80E-02 6.76E-02 6.91E-02 1.97E-01 1.96E-01 1.96E-01 1.97E-01 1.96E-01 1.96E-01
Ni-63 8.06E-+01 7.98E+01 7.99E+01 8.00E+04 7.95E+04 7.94E+04 8.06E+02 7.98E+02 7.99E+02
Sr-90 9.26E-02 9.42E-02 9.29E-02 5.26E+01 5.26E+01 5.25E+01 9.26E-01 9.42E-01 9.29E-01
Te-99 3.56E-01 3.47E-01 3.53E-01 5.78E+01 2.49E+01 4.87E+01 3.56E+00 3.47E+00 3.53E+00
1.00E+05 —
1.00E+04 :::
1.00E+03 =
1.00E+02 o 1=
= £l (= ] L
- b - . -
= - o " i =] =
£ 1.00E+01 FT - -1 - = -
- Ld Py L=d. " 1 L
LD L=I o (=], - o L=
8 -1 = -1 - o [
1.00E+00 = = 1 - = C
1.00€-01 ] = 3 |ﬂ = Sl E-
1.00E-02 c-3 el = - =

Rl 4-5

H-3

M Residential farmer

C-14

45l

Ni-63

B Industrial worker

Sr-90 Tc-99 Cs-137

xRN R
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